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Hiroyuki Noguchi 
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2470, Handa, Shibukawa- 
shi , Gumma-ken 
Horokazu Suzuki 
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Chiyoda-ku r Tokyo 

There are no amendments to this patent. 

Claims 

1. Tissue paper with excellent dispersibility in water, 
produced by adding weakly cationic dialdehyde starch to the 
feedstock pulp, followed by paper making. 

2. Tissue paper described in Claim 1 of the patent 
application in which weakly cationic dialdehyde starch is added 
to the feedstock pulp at 0.1-0.4% when the surface density of the 
tissue paper is 12. 5-16 .5 g/m 2 . 



Detailed explanation of the invention 
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Industrial application 

This invention is concerned with tissue paper with excellent 
tensile strength and excellent dispersibility. in water. 

Conventional technique 

Tissue paper is produced in the form of two-ply thin paper 
that is strong when wet, i.e., doesn't brake when wet, , 
manufactured from a feedstock of bleached pulp and can be 
classified into boxed tissue, pocket tissue, toilet tissue and 
towel tissue. As for boxed tissue, JIS S3104-1985 defines the 
quality of paper required [to make tissue paper] with regard to 
the surface density, tensile strength, water absorption, 
whiteness and fluorescence. The required tensile strength is 80 
gf in the transverse direction when dry and 60 gf in the 
longitudinal direction when wet. 

Problems to be solved by the invention 

Tensile strength has, in the past, been increased in toilet 
tissue paper by enhanced beating of the pulp or increasing the 
surface density, since bonding agents could not be added for 
reinforcement of the tensile strength because of the required 
dispersibility in water. However, such procedures are beset with 
problems: the sense of touch of the paper is poor, powder is 
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easily scattered from the paper and the strength when wet is 
extremely weak compared to boxed tissue paper. 

On the other hand, the wet strength is increased by adding a 
bonding agent in boxed tissue paper, pocket tissue paper and 
towel tissue paper, therefore these types of tissue paper cannot 
be used in the toilet because of poor dispersibility in water, 
despite their enhanced wet strength. Pocket tissue paper usually 
has a tensile strength close to that of boxed tissue paper or 
greater because of improved fabrication. 

If tissue paper with a tensile strength such as pocket 
tissue papers is used in the toilet without toilet tissue paper, 
troubles are likely to occur such as clogging of the toilet pipes 
or nondegradability in the septic tank. 

Methods to solve the problems 

This invention solves the aforementioned, problems and offers 
tissue paper with tensile strength comparable to that of box 
tissue paper and with dispersibility in water similar to a 
[conventional] toilet tissue paper. 

The tissue paper of this invention is a tissue paper with 
excellent dispersibility in water obtained by paper making after 
adding weakly cat ionic dialdehyde starch to the pulp feedstock. 
The added amount of weakly cationic dialdehyde starch is 
dependent on the surface density of the paper and cannot be set 
to a particular value. Tissue paper with excellent strength and 
water dispersibility is obtained by adding weakly cationic 
dialdehyde starch as a solid at 0.1-0.4% to the pulp feedstock at 
a [tissue] surface density of 12.5-16.5 g/m 2 . 
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As the weakly cat ionic dialdehyde starch of this invention, 
commercial products can be used but it can also be prepared as 
follows: A reactor is loaded with water, the pH is adjusted to 
4-5 and the temperature is raised to 85 °C. Dialdehyde starch is 
added and dissolved by stirring and heating. The pH of solution 
thus obtained is adjusted to 3.0 ± 0.5 with concentrated 
hydrochloric acid and the solution is cooled to 30 °C. Then an 
agent to render the dialdehyde starch cationic is added (e.g., 
cationic acrylate-vinyl acetate copolymer) and the solution is 
diluted with water to a concentration of about 10% to obtain an 
aqueous solution of cationic dialdehyde starch. 

Application example 

The effects of this invention is explained with an 
application and a comparative example. 

A beater was loaded with 340 kg of NBKP ([expansion unknown] 
pulp of Lavonia [transliteration], coniferous tree from Finland) 
as the dry mass to be refined to the degree of beating of 14° SR. 
Weakly cationic dialdehyde starch (Tonepearl, trademark of Nippon 
Carlit K.K.) was added at 0.05, 0.1, 0.2, 0.3, 0.4 and 0.5% (6 
kinds) as a solid, with respect to the pulp. After mixing well, 
the pulp was used to produce tissue paper using a Jet [sic] 
tissue-formation paper machine at a paper width of 140 cm; the 
speed of the paper making was 200 m/min and the percentage of 
crepe was 20%, tissue papers with the surface densities as shown 
in Table I were obtained. 

Under the same conditions of production, tissue papers with 
the surface densities shown in Table I were produced without 
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adding weakly cationic dialdehyde starch but with the addition of 
a commercial bonding agent (Caimen [transliteration] 557H, Dick 
Hercules Co.) at 0.2%, as a solid, with respect to pulp. 

Table I shows the tensile strength and water dispersibility 
for the above-mentioned samples of tissue paper obtained, 
together with the properties of commercially available tissue 
paper. The tests for tensile strength and water dispersibility 
were carried out as follows. 

Tensile strength test (according to JIS S3104-1985) 

■ t i 

Dry: A 2-ply test sheet (1 set) was stretched in the 
transverse direction (at a right angle to the direction of paper 
flow during paper making) at a width of 25 mm and a clumped ' 
length of 100 mm. 

Wet: The test sheet was clumped in the tester in the 
longitudinal stretching direction (direction of paper flow during 
the paper production) and the test sheet was moistened with water 
to carry out a test similar to the dry [tensile strength] test. . 

Water dispersibility test 

0.5 g of the test sheet was placed in a 500-mL stoppered 
Erlenmeyer flask containing 250 mL of water; the flask was shaken 
200 times per minute (at a stroke distance of 40 mm) to observe 
the paper dispersion. In Table I, the sign 0 indicates complete 
reversion of paper to pulp, the sign A indicates broken-up paper, 
i.e., paper just before turning into pulp, and the sign X 
indicates the persistence of the form of paper. 



Table I shows that the tissue paper of this invention has an 
initial wet strength similar to commercially available boxed 
tissue paper or pocket tissue paper but the strength is gradually 
lost in water. 

Samples of tissue paper of Experiment Nos. 3-6 were used 
continuously in a toilet for a week and the septic tank was 
observed at the end of the week. The tissue paper completely 
reverted to pulp by convection due to exposure to air and there 
was no clogging of the conduit [pipes] . 

Effects of the invention 1 

The tissue paper of this invention has following beneficial 
effects: Tensile strength similar to boxed tissue paper without 
loss of its excellent feel to the touch and a texture without 
inconvenience in use, such as tearing or hole formation. It also 
exhibits excellent dispersibility in water so that the paper can 
be used as toilet tissue paper. 
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Table I. 



Experiment No. 

Added chemical (amount added %) 

No addition 

Tonepearl* 

Caimen** 

Commercial boxed tissue A 

Commercial boxed tissue B 

Commercial pocket tissue C 

Commercial toilet tissue D 

Surface density 

Tensile strength 

Dry (transverse) 

Wet (longitudinal) 

Water dispersibility data 

Min later 

* Weakly cat ionic dialdehyde starch from Nippon Carl it 
K.K. 

** Dick Hercules Co., Caimen 557H epoxy-resin bonding 
agent 
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